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Paramyxoviruses are a group of negative-stranded RNAcontaining enveloped viruses (8) , of which Newcastle disease virus (NDV) is unique in that the NDV serotype is composed of hundreds of isolates encompassing a wide range of virulence and pathogenicity (18) . Paramyxovirions possess two types of glycoprotein spikes protruding from the cellularly derived envelope. The hemagglutinin-neuraminidase (HN) and fusion (F) glycoproteins are responsible for, respectively, attachment of the virus to cell surface receptors and fusion of the viral and cellular membranes (15) . The latter is produced as a precursor molecule (FO), which must be proteolytically cleaved, producing two disulfide-linked polypeptides, F1 and F2 (11, 15) . The cleavage activation of Fo is catalyzed by a host-cell protease(s) with trypsinlike activity (5) . The new amino terminus of F1 is extremely hydrophobic and functions as the insertion peptide, promoting fusion of the viral and cellular envelopes (14) .
There is a strict correlation between the cleavability of Fo in tissue culture cells and the virulence and host cell range of NDV isolates (10, 11 Virions were purified and concentrated (6, 19) and used as a source of genomic RNA (16) . A primer (GACTACTTTGCTCACCC) encompassing nucleotides 316 to 332 of the F glycoprotein sequence of the AV isolate (9) was purchased from the DNA Synthesis Facility at the University of Massachusetts Medical School. This region was chosen for the primer because it lies about 70 nucleotides upstream from the proposed cleavage site and only 18 nucleotides upstream from an Arg-Arg sequence which has been proposed as a possible second cleavage site (9) . The primer was purified by electrophoresis in a 20% polyacrylamide-7 M urea gel, followed by chromatography with a SEP-PAK C18 cartridge (Waters Associates, Milford, Mass.).
Primer extension was performed as described by Air (1) with the following modifications: reactions contained 2 ,ug of virion RNA and 100 ng of primer annealed for 6 min at 70°C, 7.5 U of reverse transcriptase (Life Sciences, St. Petersburg, Fla.) was added, the reaction was incubated for 60 min at 42°C, and the 30-min chase was omitted. Reaction products were analyzed on 8% polyacrylamide-7 M urea sequencing gels. For better resolution of some regions, 40% formamide was added to the gel mixture.
The nucleotide sequence in the region of the proteolytic cleavage site of Fo was determined for six virulent and five avirulent isolates and compared with the corresponding sequence in NDV-AV (9) ( 
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ACT ACA TCC GGA GGA AGG AGA CAG AAA CGCITTT ATA GGT GCT ATT ATC GGC AGT GTA GCT CTT GGG (9), because it is present in avirulent isolates B, N, and W (data not shown), as well as virulent isolates AV (9), BE (4), and F (data not shown). Thus, it cannot account for the difference in susceptibility to cleavage of the F glycoproteins of virulent and avirulent isolates.
The amino acid sequences of the fusion glycoproteins of several paramyxoviruses have now been determined. These include Sendai virus (2), measles virus (13), parainfluenza virus type 3 (16), respiratory syncytial virus (7), simian virus 5 (12), and two virulent isolates of NDV (4, 9) . Looking for regions of homology, many of these researchers have made comparisons of the fusion glycoprotein sequences of different paramyxoviruses, including the putative proteolytic cleavage activation site. The location of the new amino terminus formed upon proteolytic digestion was proposed on the basis of a high degree of conservation of the region in a number of paramyxoviruses and the specific inhibition of paramyxovirus replication by oligopeptides with amino acid sequences similar to that terminus (14) . Subsequently, Spriggs and co-workers (16) identified the amino terminus of F1 of parainfluenza virus type 3 by direct amino acid sequencing. Table 3 shows the amino acid sequences for several paramyxoviruses for five residues on either side of the cleavage site. The amino terminus of F1 is indeed extremely highly conserved, terminating in phenylalanine for all of these viruses except the avirulent NDV isolates. 
